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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

5 (i) APPLICANT: 

(A) NAME: COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 

RESEARCH ORGANISATION 

(B) STREET: LIMESTONE AVENUE 

(C) CITY: CAMPBELL 
10 (D) STATE: ACT 

(E) COUNTRY: AUSTRALIA 

(F) POSTAL CODE (ZIP): 2612 

(ii) TITLE OF INVENTION: CONTROL OF FLOWERING 

15 

(iii) NUMBER OF SEQUENCES: 3 

(iv) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Floppy disk 

20 (B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version #1.30 (EPO) 



25 (2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7968 base pairs 

(B) TYPE: nucleic acid 

30 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
35 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 
40 (A) ORGANISM: Arabidopsis lhaliana 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

GGATCCAAGA AATAATTTCA TATGGGGCAC AGTTAAAAAA AAAACAATAA 
45 AATGATAATA 60 

GTAAGGCTTG AACTTGGGTT GATGTG AGGC ACTATTAAGT AAAAAGCCAT TGTACTACTT 
120 

50 AC ATTTTAAC TACATAATGT TAACTTATAT AATATTTATT GAATTCAGTA TAGGGCACAT 
180 

GCCCTATCC A TGACTAACGT GAGTCCGCCC TGATAGCGAG TAAGAAACGA 
GCAAAGGAAT 240 

55 

GCAAATTATG TGAATACTAT AC ACCAACAG TGTAGACATG TAGCTACAAT GCGGCAATGT 
300 
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TAAAAATAAA CTC AAATTGG TTTGG AGGGA AC AACCTAAT GCTTATAAGT AC ACTTTTGT 
360 

5 GGTAAATACA ATCC AATTG A AAGTCTTTGT AGGTTTGGTT TGGTCC AATG AAATTGTATG 
420 

CGAGTTGAGT AAAATAACCT TAGTTC AAAA CATTAGATAT GTAATGGTCT AGATACGATG 
480 . 

10 

GTAGCCAAAG ATTTGGGTTA AATTTAGAAT AAAGATCAAA GAACAAATGA CTGACTTCCT 
540 

TATGTGTGTT TGTTTATGTA AAGTCTTAAC TCGTGTCTTG CC AAATTAAT AAAAAGGTGC 
15 600 

ATTATACAAT GAACTAGAGC TTGTTCTCAT C A A A ATTTTT AACATTAAAA TAAGTTATTA 
660 

20 AAATTTTGTT GATTATATAT GATTTCAATA TTAAATTATA TTTTTTGCTT ATAGCATCAA 
720 

AACTTCTTGG CACAGCTCCG AGTGTT ACTG AAATGTTTGT GTGGCTCC AA TAGAAAAGTT 
780 

25 

AATACC AATC ATGAATCATC AATATCGTTA CAAAATCAGT AATCAGTTTC ACCCACTCCG 
840 

AGTGTT AGTG AAATGTTTGT GTGGCTCCAT TAAAAAAGTT AATACCAATC ACCAATATCG 
30 900 

TTACAAAATT TGTAATC AGT TTC ACCCACT TCTTTTCGTC TTGTTACTCG ATATAGCCTC 
960 

35 ACCTTTCAAG TGTCTAATAT AACACTTTTT AACAAAATAT TACAAAACAA GAAAAATTAT 
1020 

AGTAATTAGA TTAATCATAT GTAATCTATT ACATATAGTA ATTTGTATTA GTATCGTTTA 
1080 

40 

TTGTGTTACC ATTCAAACGG TATAATCTAT ATAATTATTA GCAAAACAAA ATATAGTTTT 
1140 . * 

AGTAATT AAT AAAATTAATA T AATGATAGT G ATATTC AG A ATGTGGT ATC T AATC ATGT A 
45 1200 

AAAATATATA ATAATAAAAT TAGATAAAGA AG AAATTGGT AAAAAATAAT 
TAATGAGATA 1260 

50 TAAAAGGAAA ACAAGCTGAT ACAAGCATTT CACCCAAAAA AAAACAAGCT 
GATACAAGCA 1320 

AAAAAG AATT AGTAACTTTG AGCTATTGCC ATATGTGTGG ACATTTAAG A TTTCTTGTAT 
1380 

55 

TTTAG AAATC TTATATATTT CC AC AATATA TTT ACTACTT TCCTTTATT A TTTGTGTTAA 
1440 
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TCTCCCGAAC ATTATTATTT C AATACTATC TGAAAAAC AC ATTTTTTTTT ATAAAATTTG 
1500 

ATGACGTAGG CGAGTGGTTC TTTGTTTTTA CTATGTAGGC ACGACTTTGG TAACACCTAC 
5 1560 

TAATTAACTG CCAAATTTTA AGTTTTGAGA AGTCGGAAGA GTTCAAACCA GTTTTAGGTT 
1620 

1 0 TCG ATATGTC T AC AT AGTTC AAAGATGATG T AG AGTGG AG GTTCTTTCTG C AATAGTTC A 
1680 

ATCCGTATCG TAGGGGAGG A AAGATAGTTT TCATTTAGCA AAGAAAGTGA 
AAACTAAGGC 1740 

15 

AATGCAAAAG TAGC AAAGAC GCTCGTCATG CGGTAC ACGT GGCAATCTTG TCTTCAAAAC 
1800 

GCAACGTTTT TATTC ACATA TTTGGTTTTT TTGCATC ACT CTCGTTTACC CCC AAAAAAA 
20 1860 

AAAAATATCT GGCCCG ACGA AGAAAAAGTA GATAGGCACA AAAAATAGAA 
AGAAATAAAG 1920 

25 CGAGAAAAGG AAAAAAAAAA ATAGAAAGAG AAAACGCTTA GTATCTCCGG 
CGACTTGAAC 1980 

CCAAACCTGA GGATCAAATT AGGGC ACAAA GCCCTCTCGG AGAGAAGCCA 
TGGGAAGAAA 2040 

30 

AAAACTAGAA ATCAAGCGAA TTGAGAACAA AAGTAGCCGA CAAGTC ACCT 
TCTCCAAACG 2100 

TCGCAACGGT CTCATCGAGA AAGCTCGTC A GCTTTCTGTT CTCTGTGACG CATCCGTCGC 
35 2160 

TCTTCTCGTC GTCTCCGCCT CCGGCAAGCT CTACAGCTTC TCCTCCGGCG ATAAGTACGC 
2220 

40 CTTTTCCTTA CCTGGGTTTT C ATTTATTCC CCCTTTTATC TTCTGTTTTG TGCTCTTTTA 
2280 

CTTTTCTGAG AAAAT AAAAA T AAAAAAAC A ATT AAT AT AC CGTTTGGTTT TTTTCCGGCG 
2340 

45 

G ATCTCTTGT TGTTTCTCGG TTCTGTGTTT GTTTGTGTTT TTTTCTGCGA CCATGATAGA 
2400 

TAC ATGAGAT AACCAAATTT AAGGAAGAAC AATGTCGTGA AG AAGCTTTT TAGCTTCTTA 
50 2460 

CTTTTGTTCA TTTCTCTCTC TATTTCTTAA AAAAAAAAAT TCTGC ATGGA TTTCATTATT 
2520 

55 TCCTTGGAAA AAAATTGCAT GTCCTTCACG ATTTGTTTGA TACGATCTGA TGCGTGCTCG 
2580 
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ATGTTGTTG A GTGAAGTTTC AAGCCATCTT TGATTGTTTC TTACCTTTAG AG ATTCCTTA 
2640 

AGTTTTTGAA GAGTTAATTA TATATCACAA GACTAATGAT TAATGTCTCT TTTC AG AGTG 
5 2700 

ATTAAAATTC ATTGGATCTC TCGGATTTGT ATGC AATGC A CTTACGGGAG ATCTATAGAG 
2760 

10 TTGCTATGGG GTTAATGCTG AACAATGTAT ATATACCACA TTGTGCAGCT ATTGACTATA 
2820 

TAAGACTATT GTTAATCTTC TATG AATTCC TATCTTTGCT GTGGACCTAT TACTTGGTGA 
2880 

15 

TTATCC AAAT TAGTGTTTTT AATTG ATTCA T ATTTTTC AT ACACAGTAGT TTTGAATTTT 
2940 

GGTAGCTTCA AAAAACTCAG CCTCACAATT AGTACTTACC GCACATATGC TACTTCAGTA 
20 3000 

AC ATAATCTG GTTATCGATT GCGATTCTTT GAATCACAAT CGTCGTGTGC TAT AT AT ATA 
3060 

25 ACACCTTTTG CTGT AC ATAA ACTGGTCTAA TTTTAGACTA ATTAAATTTC ATTGTTCTCT 
3120 

TGGATTTGTA TATGCACGTC CGGGAGATTT ATAAATAAAA TTAGTATGAG GTTAATGGTA 
3180 

30 

AAAAGGATCA AGAAGTTTGG TTTTAAATGT AAGCCACATT AATTGGGAAA CTATGACTAA 
3240 

AAG ATGAATT GGTAATATAT ACATAATATT TTTAACGAAT TTCTCTCCTT TTTATGGGAT 
35 3300 

ATGCTATTTG AAGATTGTCC AAAGGTTTAT AGTTTCCCAC TCTTGCAGTT ACACACATAG 
3360 

40 ATTTGCCTC A TATTTATGTG ATTGTATATC AATTATCGCC CTTAATCTTA TC ATCGTTGT 
3420 

GTTCAATTAT GACTTTGTTC CTATTCGTTA AAATTGACAA TCCACAACCT CAATCTTTTG _ 
3480 

45 

TTGTGAAAAT CGACAATCAC ACAACCTTTG TATCTTGTGT CTTTTGTC AT GG AAATTGTC 
3540 

ATTC AC AC AG CCTTGTTTCT TTGGTGCCTC TAGGAAATTG AAAATCCC AC AACACTTGTC 
50 3600 

TTC ATGTAAG AAATACCAAC CTCTTTGGTA CGGATCTATA ATGAATCAAT ATAATCCTAT 
3660 

55 ATATAAGTTG TC AAAATTG A ATCTGGTGTA GTGTCTACTA C AACCCTCCA ATATAATAAC 
3720 
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CAAATGGTTG TAGTAGTTTG GCC ATGTTGG TCAAGATCGC TGGCCGATTC TCACTTGATG 
3780 

CATACTTTGT TAGGATTTGT TCACCCCTAG TT AGGTCC AG CCTTGGAATT GTCGAGACAC 
5 3840 

CTGACTAG AA CTCCTGGTCT TAATT ATG AT TTAATAAAGA AG AAGCCTTT TAG AACGTGG 
3900 

1 0 AACCCTTAGT TACTCAGTTA CTCTTTTTGC ATACTTAGGT TGATGCAAAG AGCTTAACTT 
3960 



15 



30 



45 



CACAATAGGA CTGATATCTA TTAACAAAAC AAATTAAGTG AAGTTTTGTC AAAATTGTTG 
4020 

GATCTTCTAG GTCAATATGT AGTTTAGTTT TTATCTGTCT TAGTCGCTTC CTTCTATGGA 
4080 



AGATATATTT ATAG ATATGT GTG ATAAGTT TCCTACTAAT ATTAGTTAGT GTAACTTCAA 
20 4140 

GGGCAGAAAA CTCTTT ACTT TTATTGCTTG ATTAATTTGG GGTTTAAATA TAGGAAATTG 
4200 

25 G AACCTC AC A GTTTCTATAA ACG AGTATGT AATTGAATGT G AAAT AAC AA AATGGAAG AC 
4260 



CGGCTTCCTA TTCTTAGGAG TCTTTTGATA TTTGCAAAAA AAACATATAC AATAG AAATA 
4320 

TGAGTTTTGT CTAAGACTCG GTCC ATGTAT TTGGAGTTTG GCTTCCTCAT ACTTATGGTT 
4380 



ATCTGGTTAC CGCC AC ATC A TCATTATCAT CTTATGGGTC ATCAATACTA GCTCTATCGC 
35 4440 

TGGAAAAAAC CTTGTCCTCA AGGTTC ATTG AAAAATCCGA AAAGTTTTCT CGTATATGTT 
4500 

40 G AT ATGGT AT TACTTAC AAA C AAAG AGCTG ATGTTACCAA TTTTGACACG AG ATTACTAA 
4560 



TGAACTCATG AAAG AGGCGT TTTTAAAAAA TTCTTTTTAA AACTGGGATA CAAAAAGAAA 
4620' 

AGAGGTAACT AATAATTTGA TACCATTGTT CGTAGTCCTG ATCAAATGTT ATAAGGGTAA 
4680 



ACATGATAGA AAATAGAGGG T AAAT AGGTT TTGTTCTT AT AATGGTTTTG ATAACACGCT 
50 4740 - 

TTGTAAAGG A TATAGGTGTT TTTTGATGCT AAAAGTTGTG GTATGGATCA AAACCAAAAT 
4800 

55 GGAAGCTCTG AATCTCTGAT AGAGGTTGCA ATTAGAATTA TATAAGTTAA TTTGCAAATG 
4860 
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AATTGG AAGC AGTCTTCCAC TATTTGCTAT TGTTAGGGAA GTCTTTCAGT T AATTTCAG A 
4920 

AAATTAAGAG AA ATATG ACT TTCTAGACTC AGTCTGTGTA CTTGGAATTT TACTTCGGTT 
5 4980 

TACTTCCATG TCATCACATT GTGGCTC ATC AATATATGTG TGTATATACA TTCATGAGTA 
5040 

10 TATATGATTT CTGGAAAAAT AAAAATTGCT TGTTTGCATT TAAGATTGGG GCTGCGTTTA 
5100 

C ATTTTATAT TGC ATC AATT ATTTCAACAT AGATTCACAA ACATAAATGC ATAGAAACAA 
5160 

15 

TCTGG ACAGT AG AGGCTTAT GTTTAGGGTT CTTATGTACC TTAACTAGTT TGACTTTAAG 
5220 

TTAATC AAAG CC AGCGCTAT CACTAAACTT TATCTGTATG CCTTTGTATG ACTTTTCTTT 
20 5280 



GAGGGAAAAT GTCATTTTCA ATCTGCCGAA ATATATAATA AATACATGTT AGCCCACATA 
5340 

25 ATTCATTGG A TAACTAATCT TTGAGC AATT TTTGGTAAAT GTTTTGGTTC TTTTCTTTTC 
5400 



TTG AG AGAG A AAAAAAATAT CAGATATTAT TAAATATTGC TTACAAAGCT AAGAAC AAGT 
5460 

30 

TAAAACTTTT TTGAAAAAGT GGAAATTC AG ATGTGCTACT GCTTAAACAT GAATATTAAG 
5520 

ATTATTGTTT TTCTGAAATG TTACG AATAC TAGCGTGTTA TATATATGTA AAAGGTAAGG 
35 5580 



TGTTCTCTCA ATGTTTC ATA GTTTCCAGTG GCCTTTTCAA GGGTTAGCTA GTAGTTTTGA 
5640 

40 TCCTAACATA TTTTTATTTT TTTTGTCATC TCTCCAGCCT GGTC AAGATC CTTGATCGAT 
5700 

ATGGGAAACA GC ATGCTG AT GATCTTAAAG CCTTGGTAAT ACAAAC ATTT TGAATCTTTT 
5760 

45 

CCCTGATGG A GTTTT AT AAG GCGTAAATTT ACT ATTAGTT TGCCG AGTG A TCCTAAAT AT 
5820 

AAAATGAGGT GGTGGCTCCA CATGCATTAT GC ATACCGCA ATTTTCATAG CCCTTGTCTT 
50 5880 

TTACCGCTTC TTCTGTCCCT TTTTCATGGG CAGGATC ATC AGTCAAAAGC TCTGAACTAT 
5940 



55 GGTTCACACT ATGAGCTACT TGAACTTGTG GATAGGTTAG TACTACTAAC TAAGACTATA 
6000 
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TTTGCTCTCC ACCTTTGATT AC AAAGGAAT TAGTTTTTTT TTTGTCAAAC TATGAATATA 
6060 

TGCAGCAAGC TTGTGGGATC AAATGTCAAA AATGTGAGTA TCGATGCTCT TGTTC AACTG 
5 6120 

GAGGAACACC TTGAGACTGC CCTCTCCGTG ACTAGAGCCA AGAAGGTAAG TTGATTTCGT 
6180 

10 AATGTCTACT CCTTTCTGAA TTTTGTTTGC TGAGAACAAC CGTGCTGCTT TTGTTTGTTG 
6240 

CAGACCGAAC TCATGTTGAA GCTTGTTGAG AATCTTAAAG AAAAGGTCAG ATATTTGCTA 
6300 

15 

CCAATTTTAT TGTACATCAG ATATATCCTC TTCTGTGTTG TCTCTGTTAC TTTAAGTCTG 
6360 

CTTAACGAGC TTGCACACAT ATTTGC AACT TTCTTCATAT GTTTTGGATT CCAAATTCTG 
20 6420 

AAGTTGTTAG GTTTAGAAAC TTG ATCGGTA ATTGCTGAAC ATTTTGATCT TTAAATCAGG 
6480 

25 AGAAAATGCT G AAAGAAGAG AACCAGGTTT TGGCTAGCCA GGTAACGAAA 
GCTACATTTC 6540 

CTAAAAATAT ATATGCATAA CTAATAAGCA CTGCGTGTTG TGTGTCC AAT GTCCATGTAC 
6600 

30 

ATGGACATAG ATACACACTC TTATGCTTGC AGATATATAT ATATATATAT ATAGTCAGTG 
6660 

CATTTCAATC ATTC ACTAGT TAGCACTTTC CTGGTCTTGT ATAGTTGTAT TCTAGACAAT 

35 6720 

TCTTCTCAAG ATTAGGGCAT TTTGGTTGTT GGTAGTTTGG TTTATTAGGG TTAGTGAGAT 
6780 

40 T ATTACTG AA T AAG AAC AG A AATTTGATAA CGGCTGGTTA GAGTTAAGGG AAATC AG ATG 
6840 

AAGTTATTTT TTT ATTTTTT ATCGAGTATA AATTACATGA TTGCTATATC ATTTTACTAA 
6900 

45 

ATTAAGAAAA AAAAATTCCG GTTGTTGG AC ATAACTAGGT TTTGGTTCTT CTTCTTCGTT 
6960 

TTTTTCATGT TAAAGTGTTT AATTAGGTTT TGGTTCATTT GGAGATTT AG GAACCTTTTA 
50 7020 - 

TAGTCTGGTT AAGTCTGGGT TTGGTAGAG A TTC AATAAG A TTTCTTGATT CTCTTCAGGT 
7080 

55 TATGGTCTGG TTCAGTCTAG TTTAGTTCAA TATTGGTTTC CTTGAAGGTT GTGTAAACGT . 
7140 
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TGTCTATATT TAAGTTAATC ACCTTTTAAC CAAAAAAAAA AGTTTATGGA CCGATTAGTT 
7200 

rrrriTrrn tttttttttg tg atggtt ag gtttgg atcc g agtggctc a gttcc aactc 

5 7260 

caagtgtcta gaagtagtgc tacttttaca tgctatatat aggttagatt at aaattata 

7320 

10 AACTGGTAAA AG ATT AT AG A TACTGCTTCC AAACTTAAAA GCTTAAACAT AAAGAACACA 
7380 

CAAATTATGA G AAAAATAAC CTTCTGTAGT GTTTTTTAAT GGTTGTTATT TGGTGGTGTG 
7440 

15 

AAAAAGATAT TCCTTGGATA GAAGACAAAA AGAGAAAGTG AATAGTGATT 
TTGACCTATG 7500 

ATTATCGTAC AGATGGAGAA TAATCATCAT GTGGGAGCAG AAGCTGAGAT 
20 GGAGATGTCA 7560 

CCTGCTGG AC AAATCTCCGA CAATCTTCCG GTGACTCTCC CACTACTTAA TTAGCCACCT 
7620 

25 TAAATCGGCG GTTGAAATCA AAATCC AAAA CATATATAAT TATGAAGAAG 
AAAAAAAAAT 7680 

AAGATATGTA ATTATTCCGC TGATAAGGGC GAGCGTTTGT ACATCTTAAT ACTCTCTCTT 
7740 

30 

TGGGCAAGAG ACTTTGTGTG TGATACTTAA GTAGACGGAA CTAAGTCAAT ACTATCTGTT 
7800 

TTAAGACAAA AGGTTGATGA ACTTTGTACC TTATTCGTGT GAGAATTGCA TCGAGATCTT 
35 7860 

GAGTGTATGT GTT CT TCTCT TCTGTC AAAA ACTTGTGTTT GCTTCACAGT GAAGAAGCCT 
7920 

40 ACGGCTTATT TTGCAAC AGG GACGTGGCTC TCTCTCTCTC TCTGCGCG 7968 



(2) INFORMATION FOR SEQ ID NO: 2: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 943 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

50 

(ii) MOLECULE TYPE: cDNA 

(iii) HYPOTHETICAL: NO 

55 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(A) ORGANISM: Arabidopsis thaliana 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

CGAGAAAAGG AAAAAAAAAA ATAGAAAGAG AAAACGCTTA GTATCTCCGG 
5 CGACTTGAAC 60 

CCAAACCTGA GGATCAAATT AGGGCACAAA GCCCTCTCGG AGAGAAGCCA 
TGGGAAGAAA 120 

10 AAAACTAGAA ATCAAGCGAA TTGAGAACAA AAGTAGCCGA CAAGTCACCT 
TCTCCAAACG 180 

TCGCAACGGT CTCATCGAG A AAGCTCGTCA GCTTTCTGTT CTCTGTGACG CATCCGTCGC 
240 

15 

TCTTCTCGTC GTCTCCGCCT CCGGCAAGCT CTACAGCTTC TCCTCCGGCG ATAACCTGGT 
300 

CAAG ATCCTT G ATCGATATG GGAAAC AGCA TGCTGATGAT CTTAAAGCCT TGGATC ATCA 



GTCAAAAGCT CTGAACTATG GTTC AC ACTA TG AGCTACTT GAACTTGTGG ATAGCAAGCT 
420 

25 TGTGGGATC A AATGTC AAAA ATGTGAGTAT CGATGCTCTT GTTCAACTGG AGGAACACCT 
480 

TGAGACTGCC CTCTCCGTGA CTAGAGCCAA GAAGACCGAA CTCATGTTGA AGCTTGTTGA 
540 

30 

GAATCTTAAA GAAAAGGAGA AAATGCTGAA AGAAGAGAAC CAGGTTTTGG 
CTAGCCAGAT 600 

GGAGAATAAT CATC ATGTGG GAGCAGAAGC TGAG ATGGAG ATGTCACCTG 
35 CTGGACAAAT 660 

CTCCGACAAT CTTCCGGTGA CTCTCCC ACT ACTTAATTAG CCACCTTAAA TCGGCGGTTG 
720 

40 AAATCAAAAT CCAAAAC ATA TATAATTATG AAGAAAAAAA AAATAAGATA 
TGTAATTATT 780 

CCGCTGATAA GGGCG AGCGT TTGTATATCT TAATACTCTC TCTTTGGCC A AGAGACTTTG 
840 

45 ' 

TGTGTGATAC TTAAGTAGAC GGAACTAAGT C AATACTATC TGTTTTAAGA CAAAAGGTTG 
900 

ATGAACTTTG TACCTTATTC GTGTGAGAAA AAAAAAAAAA AAA 943 



20 



360 



50 



(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 196 amino acids 

(B) TYPE: amino acid 

(Q STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

5 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 
10 (A) ORGANISM: Arabidopsis thaliana 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Met Gly Arg Lys Lys Leu Glu De Lys Arg He Glu Asn Lys Ser 
15 1 5 10 15 

Ser Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu He Glu 
20 25 30 

20 Lys Ala Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu 
35 40 45 

Leu Val Val Ser Ala Ser Gly Lys Leu Tyr Ser Phe Ser Ser Gly 
50 55 60 

25 

Asp Asn Leu Val Lys lie Leu Asp Arg Tyr Gly Lys Gin His Ala 
65 70 75 

Asp Asp Leu Lys Ala Leu Asp His Gin Ser Lys Ala Leu Asn Tyr 
30 80 85 90 

Gly Ser His Tyr Glu Leu Leu Glu Leu Val Asp Ser Lys Leu Val 
95 100 105 

35 Gly Ser Asn Val Lys Asn Val Ser lie Asp Ala Leu Val Gin Leu 
110 115 120 

Glu Glu His Leu Glu Thr Ala Leu Ser Val Thr Arg Ala Lys Lys 
125 130 135 

40 

Thr Glu Leu Met Leu Lys Leu Val Glu Asn Leu Lys Glu Lys Glu 
140 145 150 

Lys Met Leu Lys Glu Glu Asn Gin Val Leu Ala Ser Gin Met Glu 
45 155 160 165 

Asn Asn His Ms Val Gly Ala Glu Ala Glu Met Glu Met Ser Pro 
170 175 180 

50 Ala Gly Gin He Ser Asp Asn Leu Pro Val Thr Leu Pro Leu Leu 
185 190 195 

Asn 

55 SEQ ID NO 4 
5 

6 to 25 
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SEQUENCE LISTING 



<110> CSIRO 

<120> CONTROL OF FLOWERING 



<130> FP10512 



<140> PP7469 
<141> 1998-12-03 



<160> 27 



<170> Patentln Ver. 2.1 

<210> 1 
<211> 908 
<212> DNA 

<213> Brassica napus 



<400> 1 

aaaagaaaga aataaaagca aaaaagagag 
aaacgctcag tatctccggc gagagctgaa 
acaaagggtt ctcggagaca gaagccatgg 
agaacaaaag tagccgacaa gtcaccttct 
Gtcgtcagct ttcagttctc tgcgatgcat 
gcaagctata caacttctcc gccggcgatg 
aacaacatgc tgatgatcgt. aaagctctgg 
cacaccatga gctactagag cttgtcgaaa 
gcgtcgattc cctcgttcag ctggagaacc 
ctaggaagac agaactattg ttgaagcttg 
tgaaagaaga gaaccagggt ttggctagcc 
aagctgataa aatggaagtg tcacctggac 
tcccactgct ttattagccc cttaagtcca 
ccgaactatt cccctataag ggtgagcgtt 
ccctgtgtgt aaaaactacg gtttgatttg 
aaaaaaaa 



aaaataaaag caaaaataag aaagaacaaa 60 
ccgaaccgaa cc tcaggatc aaattagggc 120 
gaagaaagaa actagagatc aagcgaattg 180 
ccaaacgacg caatggtctc atcgagaaag 240 
ccgtcgctct cctcgttgtc tcagcctctg 300 
acctggtcaa gatcgttgat cgatatggaa 3 60 
atcttcagtc agaagctccg aagtatggtt 420 
gtaagcttgt ggaatcaaat tctgatgtaa 480 
accttgagac tgccctctcc gtaactagag 540 
ttgatagcct caaagaaaag gagaaattgc 600 
agatggagaa gaataatctt gcgggagccg 660 
agatctctga catcaattgt ccggtaactc 720 
aaacttgtga ctaaaaacaa aaataagtta 7 80 
gtatatcttc acactctctt ggctgagaga 840 
agtaaaaata tatatttaag aaaaaaaaaa 900 

908 



<210> 2 
<211> 847 
<212> DNA 

<213> Brassica napus 



<400> 2 - 

ggcgacttta accgtacctc agaatcaaat 
ctatgggaag aaaaaaacta gaaatcaagc 
ccttctgcaa acgacgcaac ggtctcatcg 



tagggcacag agacctctcg gagacagaag 60 
gaatcgagaa aaacagtagc agacaagtca 120 
agaaagctcg tcagctttct gttctctgcg 180 
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aggcatctgt tgggcttctc gttgtctccg cctccgacaa actctacagc ttctcctccg 240 

gggatagact ggagaagatc cttgatcgat atgggaaaaa acatgctgat gatctcaatg 3 00 

ccctggatct tcagtcaaaa tctctgaact atagttcaca ccatgagcta ctagaacttg 360 

tggaaagcaa gcttgtggaa tcaattgatg atgtaagcgt ggattccctc gttgagctag 42 0 

aagatcacct tgagactgcc ctctctgtaa ctagagctcg gaaggcagaa ctaatgttaa 480 

agcttgttga aagtctcaaa gaaaaggaga atctgctgaa agaagagaac caggttttgg 540 

ctagtcagat tgagaagaaa aatcttgagg gagccgaagc tgataatata gagatgtcat 600 

ctggacaaat ctccgacatc aatcttcctg taactctccc gctgcttaat taaccacctt 660 

tactcggcgg ttaatcaaaa taagaaacat ataatctaaa gataacctat gtaggtttta 72 0 

cttttcgcag cttaattaac cncctttact cggcggttaa tcgaaattaa aaacatataa 780 

ttaacaaata acctatgtca gtttaacccc aaaaaaaaaa aaaaaaaaaa gaaaaaaaaa 840 

aaanaaa 847 



<210> 3 
<211> 969 
<212> DNA 

<213> Brassica napus 
<400> 3 

ctctggatca aattagggca cagagaccac 
ctagaaatca agcgaattga gaacaaaagt 
agcggtctca ttgagaaagc tcgtcagctt 
ctcgttgtct cctcctccgg caagctctac 
atccttgatc gatatggaaa acagcatgct 
aaagctctga gctatggttc acacaatgag 
gaatcaaatg tcggtggtgt aagcgtggac 
aatgccctct ctctaactag agctaggaag 
ctcaaagaaa aggagaagct gctgaaagaa 
aagaagaatc ttgcgggagc cgaagctgat 
gacatcaatc ttccggtaac tctcccactg 
caaattaaaa aatccaaaac atacaactaa 
aagggtgcac gttgtatatc tcaatactcc 
tgttagatat aatgagtaaa ataaaaataa 
ttgtagtgag tgtgcttgtg tgttcttttt 
ccgtctaatt tgtaacggag acgtggccct 
tattaaaaa 



ttggagacag aaaccatggg aagaaaaaaa 60 
agccgacaag tcaccttctc caaacgacgc 120 
tctgttctcfc gcgatgcatc cgtcgcgctt 180 
agcttctccg ccggtgataa cctggtcagg 2 40 
gatgatctta aagccctgaa tcttcagtca 300 
ttacttgaac ttgtggatag caagcttgtg 3 60 
accctcgttc agctggaggg tgtccttgaa 420 
acagaactaa tgttgaagct tgttgatagc 480 
gagaatcagg ctttggctgg ccagaaggag 540 
aatatggaga tgtcacctgg acaaatctcc 600 
cttaattagc caccgttaga cggggctgat 6 60 
ataaataagc tttgttgttt ttcacccttg 720 
cttggctgag agattgtgtg tttactccta 780 
aaagatcttt gtaccttcgt cgagagagaa 840 
ctcttctttg cttcatggcg aagaagccta 900 
ctctgccctt ttgtattcgt aattcctttg 960 

969 



<210> 4 
<211> 868 
<212> DNA 

<213> Brassica napus 
<400> 4 

aacgctcagt atctccggct agtggaaacc ggacctcaag atcaaattag ggcgcaaagc 60 
actgttggag acagaagcca tggggaggaa gaaacttgaa atcaagcgaa ttgagaacaa 120 
aagtagccga caagttacct tctctaaacg acgcaacggt ctcatcgaga aagctcgtca 180 
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gctttccgtt ctctgtgacg catccgtcgc tcttcttgtc gtctccgcct ccgggaaact 240 

ctacagcttc tcctccggtg ataacctggt caagatcctt gatcgatatg gaaagcaaca 300 

tgatgatgat cttaaagcct tggatcgtca gtcaaaagct ttggactgtg gttcacacca 3 60 

tgagctactg gaacttgtgg aaagcaagct tgaggaatca aatgtcgata atgtaagtgt 420 

gggttccctg gttcagctgg aggaacacct tgagaacgcc ctctccgtaa caagagctag 480 

gaagacagaa ctaatgttga agcttgtcga gaaccttaaa gaaaaggaga agttgctgga 540 

agaggagaac catgttttgg ctagceagat ggagaagagt aatcttgtgc gagccgaagc 600 

tgataatatg gatgtctcac caggacaaat ctccgacatc aatcttccgg taacgctccc 6 60 

actgcttaat tagtcacctt taatcggcga ataaataaaa tccaaaacat ataactaaaa 7 20 

caaacaagat gtgtaattat ccccttgtaa agggtgtacg ttgtataatc tatactctct 7 80 

ctccggctcg agaggcttcg ggtgtaaaac tatttcagat ttatgtaaga tagaaaatct 840 
atgcaagaca ctttcaaact taaaaaaa 868 



<210> 5 
<211> 792 
<212> DNA 

<213> Brassica napus 
<400> 5 

caaaggcttc tcggagacag 
gaacaaaagt agccgacaag 
tcgtcagctt tcagttctct 
caagctttac aacttctccg 
acaacatgct gatgatctta 
acaccatgag ctactagagc 
cgtcgactcc ctcgttcagc 
taggaagaca gaactaatgt 
gaaagaagag aaccagggtt 
agctgataaa atggagatgt 
ccgactgctt tattagccnc 
tcgaactatt cccctataag 
cccgtgtgta aaactatggt 
aaaaaaaaaa aa 



aagccatggg aagaaagaaa 
tcaccttctc caaacgacgc 
gcgatgcatc cgtcgctctt 
ccggcgataa cctggtcaag 
aagctctgga tcttcagtca 
ttgtcgaaag taagcttgtg 
tggaggacca ccttgagact 
tgaagcttgt tgatagcctc 
tggctagcca gatggagaag 
cacctggaca aatctctgac 
cttaagtcca -aaacttgtga 
ggtgaacgtt gtatatcttc 
tagatttaag taaaaatata 



ctagagatca agcgaattga 60 
aatggtctca tcgagaaagc 120 
ctcgttgtct cagcctccgg 180 
atccttgatc gatatggaaa 240 
aaagctccga agtatggttc 3 00 
gaatcaaatt ctgatgtaag 3 60 
gccctctccg taactagagc 420 
aaagaaaagg agaaattgct 480 
aataatcttg cgggagccga 540 
atcaatcgtc cggtaactct 600 
ctaaaaacaa aaataagtta 6 60 
attctctctg gctgagagac 720 
tatttaagac atactaaaaa 780 

792 



<210> 6 
<211> 990 
<212> DNA 

<213> Brassica napus 



<400> 6 

gggcacagag accacttgga gacagaaacc atgggaagaa aaaaactaga aatcaagcga 60 
attgagaaca aaagtagccg acaagtcacc ttctccaaac gacgcagcgg tctcattgag 12 0 
aaagctcgtc agctttctgt tctctgcgat gcatccgtcg cgcttctcgt tgtctcctcc 180 
tccggcaagc tctacagctt ctccgccggt gataacctgg tcaggatcct tgatcgatat 240 
ggaaaacagc atgctgatga tcttaaagcc ctgaatcttc agtcaaaagc tctgagctat 300 
ggttcacaca atgagttact tgaacttgtg gatagcaagc ttgtggaatc aaatgtcggt 3 60 
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- 14 - 

ggtgtaagcg tggacaccct cgttcagctg gagggtgtcc ttgaaaatgc cctctctcta 42 0 

actagagcta ggaagacaga actaatgttg aagcttgttg atagcctcaa agaaaaggag 480 

aagctgctga aagaagagaa tcaggctttg gctggccaga aggagaagaa gaatcttgcg 540 

ggagccgaag ctgataatat ggagatgtca cctggacaaa tctccgacat caatcttccg 600 

gtaactctcc cactgcttaa ttagccaccg ttagacgggg ctgatcaaat taaaaaatcc 660 

aaaacataca actaaataaa taagctttgt tgtttttcac ccttgaaggg tgcacgttgt 720 

atatctcaat actcccttgg ctgagagatt gtgtgtttac tcctatgtta gatataatga 780 

gtaaaataaa aataaaaaga tctttgtacc ttcgtcgaga gagaattgta gtgagtgtgc 840 

ttgtgtgttc tttttctctt ctttgcttca tggcgaagaa gcctaccgtc taatttgtaa 900 

cggagacgtg gccctctctg cccttttgta ttcgtaattc ctttgtattt atccacaacg 960 

catagaggtt gtcatggttt aaaaaaaaaa 990 



<210> 7 
<211> 780 
<212> DNA 

<213> Brassica napus 
<400> 7 

ttagggcaca aaggcttctc ggagacagaa 
cgaattgaga acaaaagtag ccgacaagtc 
gagaaagctc gtcagctttc agttctctgc 
gcctccggca agctttacaa cttctccgcc 
tatggaaaac aacatgctga tgatcttaaa 
tatggttcac accatgagct actagagctt 
gatgtaagcg tcgactccct cgttcagctg 
actagagcta ggaagacaga actaatgttg 
aaattgctga aagaagagaa ccagggtttg 
ggagccgaag ctgataaaat ggagatgtca 
gtaactctcc gactgcttta ttagccacct 
ataagttatc gaactattcc cctataaggg 
tgagagaccc ccgtgtgtaa actatggnta 



gccatgggaa gaaagaaact agagatcaag 60 

accttctcca aacgacgcaa tggtctcatc 120 

gatgcatccg tcgctcttct cgttgtctca 180 

ggcgataacc tggtcaagat ccttgatcga 240 

gctctggatc ttcagtcaaa agctccgaag 300 

gtcgaaagta agcttgtgga atcaaattct 3 60 

gaggaccacc ttgagactgc cctctccgta 420 

aagcttgttg atagcctcaa agaaaaggag 480 

gctagccaga tggagaagaa taatcttgcg 540 

cctggacaaa tctctgacat caatcgtccg 600 

taagtccaaa acttgtgact aaaaacaaaa 660 

tgaacgttgt atatcttcat tctctctggc 720 

gatttaagta aaatatatnt ttaagacana 780 



<210> 8 
<211> 845 
<212> DNA 

<213> Brassica napus 
<400> 8 

ctccggctag tggaaaccgg acctcaagat 
agaagccatg gggaggaaga aacttgaaat 
agttaccttc tctaaacgac gcaacggtct 
ctgtgacgca tccgtcgctc ttcttgtcgt 
ctccggtgat aacctggtca agatccttga 
taaagccttg gatcgtcagt caaaagcttt 
acttgtggaa agcaagcttg aggaatcaaa 
tcagctggag gaacaccttg agaacgccct 



caaattaggg cgcaaagcac tgttggagac 60 
caagcgaatt gagaacaaaa gtagccgaca 120 
catcgagaaa gctcgtcagc tttccgttct 180 
ctccgcctcc gggaaactct acagcttctc 240 
tcgatatgga aagcaacatg atgatgatct 300 
ggactgtggt tcacaccatg agctactgga 3 60 
tgtcgataat gtaagtgtgg gttccctggt 420 
ctccgtaaca agagctagga agacagaact 480 
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aatgttgaag cttgtcgaga accttaaaga aaaggagaag ttgctggaag aggagaacca 540 

tgttttggct agccagatgg agaagagtaa tcttgtgcga gccgaagctg ataatatgga 600 

tgtctcacca ggacaaatct ccgacatcaa tcttccggta acgctcccac tgcttaatta 660 

gtcaccttta atcggcgaat aaataaaatc caaaacatat aactaaaaca aacaagatgt 7 20 

gtaattatcc ccttgtaaag ggtgtacgtt gtataatcta tactctctct ccggctcgag"' 780 

aggcttcggg tgtaaaacta tttcagattt atgtaagata gaaaatctat gcaagacact 840 

ttcaa 845 



<210> 9 
<211> 825 
<212> DNA 

<213> Brassica napus 
<400> 9 

cggcgagagt tgaaaccgaa tctcaggatc aaattagggc acaaaggctt ctcggagaca 60 
gaagccatgg gaagaaagaa actagagatc aagcgaattg agaacaaaag tagccgacaa 120 
gtcaccttct ccaaacgacg caatggtctc atcgagaaag ctcgtcagct ttcagttctc 180 
tgcgatgcat ccgtcgctct tctcgttgtc tcagcctccg gcaagcttta caacttctcc 240 
gccggcgata acctggtcaa gatccttgat cgatatggaa aacaacatgc tgatgatctt 3 00 
aaagctctgg atcttcagtc aaaagctccg aagtatggtt cacaccatga gctactagag 3 60 
cttgtcgaaa gtaagcttgt ggaatcaaat tctgatgtaa gcgtcgactc cctcgttcag 420 
ctggaggacc accttgagac tgccctctcc gtaactagag ctaggaagac agaactaatg 480 
ttgaagcttg ttgatagcct caaagaaaag gagaaattgc tgaaagaaga gaaccagggt 540 
ttggctagcc agatggagaa gaataatctt gcgggagccg aagctgataa aatggagatg 600 
tcacctggac aaatctctga catcaatcgt ccggtaactc tccgactgct ttattagcca 6 60 
ccttaagtcc aaaacttgtg actaaaaaca aaaataagtt atcgaactat tcccctataa 720 
gggtgaacgt tgtatatctt cattctctct ggctgagaga ccccgtgtgt aaaactatgg 780 
ttagatttaa gtaaaaatat atatttaaga catactaaaa aaaaa 825 



<210> 10 
<211> 891 
<212> DNA 

<213> Brassica napus 
<400> 10 

tccggctagt ggaaaccgga cctcaagatc aaattagggc gcaaagcact gttggagaca 60 
gaagccatgg ggaggaagaa acttgaaatc aagcgaattg agaacaaaag tagccgacaa 120 
gttaccttct ctaaacgacg caacggtctc atcgagaaag ctcgtcagct ttccgttctc 180 
tgtgacgcat ccgtcgctct tcttgtcgtc tccgcctccg ggaaactcta cagcttctcc 240 
tccggtgata acctggtcaa gatccttgat cgatatggaa agcaacatga tgatgatctt 300 
aaagccttgg atcgtcagtc aaaagctttg gactgtggtt cacaccatga gctactggaa 3 60 
cttgtggaaa gcaagcttga ggaatcaaat gtcgataatg taagtgtggg ttccctggtt 420 
cagctggagg aacaccttga gaacgccctc tccgtaacaa gagctaggaa gacagaacta 480 
atgttgaagc ttgtcgagaa ccttaaagaa aaggagaagt tgctggaaga ggagaaccat 540 
gttttggcta gccagatgga gaagagtaat cttgtgcgag ccgaagctga taatatggat 600 
gtctcaccag gacaaatctc cgacatcaat cttccggtaa cgctcccact gcttaattag 660 
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tcacctttaa tcggcgaata aataaaatcc aaaacatata actaaaacaa acaagatgtg 7 20 
taattatccc cttgtaaagg gtgtacgttg tataatctat actctctctc cggctcgaga 780 
ggcttcgggt gtaaaactat ttcagattta tgtaagatag aaaatctatg caagacactt 840 
tcaaactttg taccttgctt tgtcgacaga gaattacttc gagctaaaaa a 891 



<210> 11 
<211> 196 
<212> PRT 

<213> Brassica napus 



<400> 11 

Met Gly Arg Lys Lys Leu Glu lie 
1 5 

Arg Gin Val Thr Phe Ser Lys Arg 
20 

Arg Gin Leu Ser Val Leu Cys Asp 
35 40 

Ser Ala Ser Gly Lys Leu Tyr Asn 
50 55 

Lys lie Val Asp Arg Tyr Gly Lys 
65 70 

Leu Asp Leu Gin Ser Glu Ala Pro 
85 



Lys Arg lie Glu Asn Lys Ser Ser 
10 15 

Arg Asn Gly Leu lie Glu Lys Ala 
25 30 

Ala Ser Val Ala Leu Leu Val Val 
45 

Phe Ser Ala Gly Asp Asp Leu Val 
60 

Gin His Ala Asp Asp Arg Lys Ala 
75 80- 

Lys Tyr Gly Ser His His Glu Leu 
90 95 



Leu Glu Leu Val 
100 

Val Asp Ser Leu 
115 

Val Thr Arg Ala 
130 

Leu Lys Glu Lys 
145 

Ser Gin Met Glu 



Glu Val Ser Pro 
180 



Glu Ser Lys Leu 



Val Gin Leu Glu 
120 

Arg Lys Thr Glu 
135 

Glu Lys Leu Leu 
150 

Lys Asn Asn Leu 
165 

Gly Gin lie Ser 



Val Glu Ser Asn 
105 

Asn His Leu Glu 



Leu Leu Leu Lys 
140 

Lys Glu Glu Asn 
155 

Ala Gly Ala Glu 
170 

Asp lie Asn Cys 
185 



Ser Asp Val Ser 
110 

Thr Ala Leu Ser 
125 

Leu Val Asp Ser 



Gin Gly Leu Ala 
160 

Ala t Asp Lys Met 
175 

Pro Val Thr Leu 
190 
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Pro Leu Leu Tyr 
195 



<210> 12 
<211> 196 
<212> PRT 

<213> Brassica napus 
<400> 12 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Lys Asn Ser Ser 
15 10 15 

Arg Gin Val Thr Phe Cys Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 . 30 

Arg Gin Leu Ser Val Leu Cys Glu Ala Ser Val Gly Leu Leu Val Val 
35 40 45 

Ser Ala Ser Asp Lys Leu Tyr Ser Phe Ser Ser Gly Asp Arg Leu Glu 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Lys His Ala Asp Asp Leu Asn Ala 
65 70 75 80 

Leu Asp Leu Gin Ser Lys Ser Leu Asn Tyr Ser Ser His His Glu Leu 
85. 90 95 

Leu Glu Leu Val Glu Ser Lys Leu Val Glu Ser lie Asp Asp Val Ser 
100 105 110 

Val Asp Ser Leu Val Glu Leu Glu Asp His Leu Glu Thr Ala Leu Ser 
115 120 125 

Val Thr Arg Ala Arg Lys Ala Glu Leu Met Leu Lys Leu Val Glu Ser 
130 135 140 

Leu Lys Glu Lys Glu Asn Leu Leu Lys Glu Glu Asn Gin Val Leu Ala 
145 150 155 160 

Ser Gin lie Glu Lys Lys Asn Leu Glu Gly Ala Glu Ala Asp Asn "lie 
165 170 175 

Glu Met Ser Ser Gly Gin lie Ser Asp lie Asn Leu Pro Val Thr Leu 
180 185 190 



Pro Leu Leu Asn 
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<210> 13 
<211> 197 
<212> PRT 

<213> Brassica napus 
<400> 13 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
15 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Ser Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ser Ser Gly Lys Leu Tyr Ser Phe Ser Ala Gly Asp Asn Leu Val 
50 55 60 

Arg lie Leu Asp Arg Tyr Gly Lys Gin His Ala Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asn Leu Gin Ser Lys Ala Leu Ser Tyr Gly Ser His Asn Glu Leu 
85 90 95 

Leu Glu Leu Val Asp Ser Lys Leu Val Glu Ser Asn Val Gly Gly Val 
100 105 110 

Ser Val Asp Thr Leu Val Gin Leu Glu Gly Val Leu Glu Asn Ala Leu 
115 120 125 

Ser Leu Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Asp 
130 135 140 

Ser Leu Lys Glu Lys Glu Lys Leu Leu Lys Glu Glu Asn Gin Ala Leu 
145 150 155 160 

Ala Gly Gin Lys Glu Lys Lys Asn Leu Ala Gly Ala Glu Ala Asp Asn 
165 170 175 

Met Glu Met Ser Pro Gly Gin lie Ser Asp lie Asn Leu Pro Val Thr 
180 * 185 190 



Leu Pro Leu Leu Asn 
195 



WO 00/32780 




PCT/AU99/01079 



<210> 14 

<211> 197 

<212> PRT 

<213> Brassica napus 

<400> 14 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Ser Phe Ser Ser Gly Asp Asn Leu Val 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Gin His Asp Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asp Arg Gin Ser Lys Ala Leu Asp Cys Gly Ser His His Glu Leu 
85 90 / 95 

Leu Glu Leu Val Glu Ser Lys Leu Glu Glu Ser Asn Val Asp Asn Val 
100 105 110 

Ser Val Gly Ser Leu Val Gin Leu Glu Glu His Leu Glu Asn Ala Leu 
115 120 125 

Ser Val Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Glu 
130 135 140 

Asn Leu Lys Glu Lys Glu Lys Leu Leu Glu Glu Glu Asn His Val Leu 
145 150 155 160 

Ala Ser Gin Met Glu Lys Ser Asn Leu Val Arg Ala Glu Ala Asp Asn 
165 170 175* 

Met Asp Val Ser Pro Gly Gin lie Ser Asp lie Asn Leu Pro Val Thr 
180 .185 190 

Leu Pro Leu Leu Asn 
195 



<210> 15 
<211> 196 
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<212> PRT 

<213> Brassica napus 
<400> 15 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 ' 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Asn Phe Ser Ala Gly Asp Asn Leu Val 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Gin His Ala Asp Asp Leu Lys Ala 
65 70 75 . 80 

Leu Asp Leu Gin Ser Lys Ala Pro Lys Tyr Gly Ser His His Glu Leu 
85 90 95 

Leu Glu Leu Val Glu Ser Lys Leu Val Glu Ser Asn Ser Asp Val Ser 
100 105 110 

Val Asp Ser Leu Val Gin Leu Glu Asp His Leu Glu Thr Ala Leu Ser 
115 120 125 

Val Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Asp Ser 
130 135 140 

Leu Lys Glu Lys Glu Lys Leu Leu Lys Glu Glu Asn Gin Gly Leu Ala 
145 150 155 160 

Ser Gin Met Glu Lys Asn Asn Leu Ala Gly Ala Glu Ala Asp Lys Met 
165 170 . 175 

Glu Met Ser Pro Gly Gin lie Ser Asp lie Asn Arg Pro Val Thr Leu 
180 185 190 

Arg Leu Leu Tyr 
195 



<210> 16 
<211> 197 
<212> PRT 

<213> Brassica napus 
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<400> 16 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Ser Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ser Ser Gly Lys Leu Tyr Ser Phe Ser Ala Gly Asp Asn Leu Val 
50 .55 60 

Arg lie Leu Asp Arg Tyr Gly Lys Gin His Ala Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asn Leu Gin Ser Lys Ala Leu Ser Tyr Gly Ser His Asn Glu Leu 
85 90 95 

Leu Glu Leu Val Asp Ser Lys Leu Val Glu Ser Asn Val Gly Gly Val 
100 105 110 

Ser Val Asp Thr Leu Val Gin Leu Glu Gly Val Leu Glu Asn Ala Leu 
115 120 125 

Ser Leu Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Asp 
130 135 140 

Ser Leu Lys Glu Lys Glu Lys Leu Leu Lys Glu Glu Asn Gin Ala Leu 
145 150 155 160 

Ala Gly Gin Lys Glu Lys Lys Asn Leu Ala Gly Ala Glu Ala Asp Asn 
165 170 .175 

Met Glu Met Ser Pro Gly Gin lie Ser Asp lie Asn Leu Pro Val Thr 
180 185 190 

Leu Pro Leu Leu Asn 
195 



<210> 17 
<211> 196 
<212> PRT 

<213> Brassica napus 



<400> 17 
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Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Asn Phe Ser Ala Gly Asp Asn Leu Val 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Gin His Ala Asp Asp Leu Lys Ala 
65 70 -75 80 

Leu Asp Leu Gin Ser Lys Ala Pro Lys Tyr Gly Ser His His Glu Leu 
85 90 95 

Leu Glu Leu Val Glu Ser Lys Leu Val Glu Ser Asn Ser Asp Val Ser 
100 105 110 

Val Asp Ser Leu Val Gin Leu Glu Asp His Leu Glu Thr Ala Leu Ser 
115 120 125 

Val Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Asp Ser 
130 135 140 

Leu Lys Glu Lys Glu Lys Leu Leu Lys Glu Glu Asn Gin Gly Leu Ala 
145 150 155 160 

Ser Gin Met Glu Lys Asn Asn Leu Ala Gly Ala Glu Ala Asp Lys Met 
165 170 175 

Glu Met Ser Pro Gly Gin lie Ser Asp lie Asn Arg Pro Val Thr Leu 
180 185 190 

Arg Leu Leu Tyr 
195 



<210> 18 
<211> 197 
<212> PRT 

<213> Brassica napus 



<400> 18 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
15 10 15 
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Arg Gin Val Thr Phe Ser' Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Ser Phe Ser Ser Gly Asp Asn Leu Val 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Gin His Asp Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asp Arg Gin Ser Lys Ala Leu Asp Cys Gly Ser His His Glu Leu 
85 90 95 

Leu Glu Leu Val Glu Ser Lys Leu Glu Glu Ser Asn Val Asp Asn Val 
100 105 110 

Ser Val Gly Ser Leu Val Gin Leu Glu Glu His Leu Glu Asn Ala Leu 
115 120 125 

Ser Val Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Glu 
130 135 140 

Asn Leu Lys Glu Lys Glu Lys Leu Leu Glu Glu Glu Asn His Val Leu 
145 150 155 .160 

Ala Ser Gin Met Glu Lys Ser Asn Leu Val Arg Ala Glu Ala Asp Asn 
165 170 175 

Met Asp Val Ser Pro Gly Gin lie Ser Asp He Asn Leu Pro Val Thr 
180 . 185 190 

Leu Pro Leu Leu Asn 
195 



<210> 19 
<211> 196 
<212> PRT 

<213> Brassica napus 
<400> 19 

Met Gly Arg Lys Lys Leu Glu He Lys Arg He Glu Asn Lys Ser Ser 
15 10 15 



Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu He Glu Lys Ala 
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20 25 30 

Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Asn Phe Ser Ala Gly Asp Asn Leu Val 
50 55 60 

Lys He Leu Asp Arg Tyr Gly Lys Gin His Ala Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asp Leu Gin Ser Lys Ala Pro Lys Tyr Gly Ser His His Glu Leu 
85 90 95 

Leu Glu Leu Val Glu Ser Lys Leu Val Glu Ser Asn Ser Asp Val Ser 
100 105 110 

Val Asp Ser Leu Val Gin Leu Glu Asp His Leu Glu Thr Ala Leu Ser 
115 120 125 

Val Thr Arg Ala Arg Lys Thr Glu Leu Met Leu Lys Leu Val Asp Ser 
130 135 140 

Leu Lys Glu Lys Glu Lys Leu Leu Lys Glu Glu Asn Gin Gly Leu Ala 
145 150 155 160 

Ser Gin Met Glu Lys Asn Asn Leu Ala Gly Ala Glu Ala Asp Lys Met 
165 170 175 

Glu Met Ser Pro Gly Gin He Ser Asp He Asn Arg Pro Val Thr Leu 
180 185 190 

Arg Leu Leu Tyr 
195 



<210> 20 
<211> 197 
<212> PRT 

<213> Brassica napus 
<400> 20 

Met Gly Arg Lys Lys Leu Glu lie Lys Arg He Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu He Glu Lys Ala 
20 25 30 
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- 25 - 
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Arg Gin Leu Ser Val Leu Cys Asp Ala Ser Val Ala Leu Leu Val Val 
35 40 45 

Ser Ala Ser Gly Lys Leu Tyr Ser Phe Ser Ser Gly Asp Asn Leu Val 
50 55 60 

Lys lie Leu Asp Arg Tyr Gly Lys Gin His Asp Asp Asp Leu Lys Ala 
65 70 75 80 

Leu Asp Arg Gin Ser Lys Ala Leu Asp Cys Gly Ser His His Glu Leu 
85 90 95 



Leu Glu Leu Val 
100 

Ser Val Gly Ser 
115 

Ser Val Thr Arg 
130 

Asn Leu Lys Glu 
145 

Ala Ser Gin Met 



Met Asp Val Ser 
180 

Leu Pro Leu Leu 
195 



Glu Ser Lys Leu 



Leu Val Gin Leu 
120 

Ala Arg Lys Thr 
135 

Lys Glu Lys Leu 
150 

Glu Lys Ser Asn 
165 

Pro Gly Gin lie 



Asn 



Glu Glu Ser Asn 
105 

Glu Glu His Leu 



Glu Leu Met Leu 
140 

Leu Glu Glu Glu 
155 

Leu Val Arg Ala 

170- 

Ser Asp lie Asn 
185 



Val Asp Asn Val 
110 

Glu Asn Ala Leu 
125 

Lys Leu Val Glu 



Asn His Val Leu 
160 

Glu Ala Asp Asn 
175 

Leu Pro Val Thr 
190 



<210> 21 
<211> 196 
<212> PRT 

<213> Brassica napus 
<400> 21 

Met Gly Arg Arg Lys lie Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
15 10 15 



Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu lie Asp Lys Ala 
20 25 30 

Arg Gin Leu Ser lie Leu Cys Glu Ser Ser Val Ala Val Val Val Val 
35 40 45 
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Ser Ala Ser Gly Lys Leu Tyr Asp Ser Ser Ser Gly Asp Asp lie Ser 
50 55 60 

Lys lie lie Asp Arg Tyr Glu lie Gin His Ala Asp Glu Leu Arg Ala 
65 70 75 80 

Leu Asp Leu Glu Glu Lys lie Gin Asn . Tyr Leu Pro His Lys Glu Leu 
85 90 95 

Leu Glu Thr Val Gin Ser Lys Leu Glu Glu Pro Asn Val Asp Asn Val 
100 105 110 

Ser Val Asp Ser Leu lie Ser Leu Glu Glu Gin Leu Glu Thr Ala Leu 
115 120 125 

Ser Val Ser Arg Ala Arg Lys Ala Glu Leu Met Met Glu Tyr lie Glu 
130 135 140 

Ser Leu Lys Glu Lys Glu Lys Leu Leu Arg Glu Glu Asn Gin Val Leu 
145 150 155 160. 

Ala Ser Gin Met Gly Lys Asn Thr Leu Leu Ala Thr Asp Asp Glu Arg 
165 170 175 

Gly Met Phe Pro Gly Ser Ser Ser Gly Asn Lys He Pro Glu Thr Leu 
180 185 190 

Pro Leu Leu Asn 
195 



<210> 22 
<211> 196 
<212> PRT 

<213> Brassica napus 
<400> 22 

Met Gly Arg Arg Lys Val Glu He Lys. Arg He Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Lys Gly Leu He Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser He Leu Cys Glu Ser Ser H<e Ala Val Val Ala Val 
35 40 45 



Ser Gly Ser Gly Lys Leu Tyr Asp Ser Ala Ser Gly Asp Asn Met Ser 
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50 55 60 

Lys lie lie Asp Arg Tyr Glu lie His His Ala Asp Glu Leu Lys Ala 
65 70 75 80 

Leu Asp Leu Ala Glu Lys lie Arg Asn Tyr Leu Pro His Lys Glu Leu 
85 90 95 

Leu Glu lie Val Gin Ser Lys Leu Glu Glu Ser Asn Val Asp Asn Val 
100 105 110 

Ser Val Asp Ser Leu lie Ser Met Glu Glu Gin Leu Glu Thr Ala Leu 
115 120 125 

Ser Val lie Arg Ala Lys Lys Thr Glu Leu Met Met Glu Asp Met Lys 
130 . 135 140 

Ser Leu Gin Glu Arg Glu Lys Leu Leu lie Glu Glu Asn Gin lie Leu 
145 150 155 160 

Ala Ser Gin Val Gly Lys Lys Thr Phe Leu Val lie Glu Gly Asp Arg 
165 170 175 

Gly Met Ser Arg Glu Asn Gly Ser Gly Asn Lys Val Pro Glu Thr Leu 
180 185 190 

Ser Leu Leu Lys 
195 



<210> 23 
<211> 200 
<212> PRT 

<213> Brassica napus 
<400> 23 

Met Gly Arg Arg Lys Val Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 .5 10 15 

Arg Gin Val Thr Phe Cys Lys Arg Arg Asn Gly Leu Met Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser lie Leu Cys Glu Ser Ser Val Ala Leu lie lie lie 
35 40 45 



Ser Ala Thr Gly Arg Leu Tyr Ser Phe Ser Ser Gly Asp Ser Met Ala 
50 55 60 
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V 

Lys lie Leu Ser Arg Tyr Glu Leu Glu Gin Ala Asp Asp Leu Lys Thr 
65 70 75 80 

Leu Asp Leu Glu Glu Lys Thr Leu Asn Tyr Leu Ser His Lys Glu Leu 
85 90 95 

Leu Glu Thr lie Gin Cys Lys lie Glu Glu Ala Lys Ser Asp Asn Val 
100 105 110 

Ser lie Asp Cys Leu Lys Ser Leu Glu Glu Gin Leu Lys Thr Ala Leu 
115 120 125 

Ser Val Thr Arg Ala Arg Lys Thr Glu Leu Met Met Glu Leu Val Lys 
130 135 140 

Thr His Gin Glu Lys Glu Lys Leu Leu Arg Glu Glu Asn Gin Ser Leu 
145 150 155 160 

Thr Asn Gin Leu lie Lys Met Gly Lys Met Lys Lys Ser Val Glu Ala 
165 170 175 

Glu Asp Ala Arg Ala Met Ser Pro Glu Ser Ser Ser Asp Asn Lys Pro 
180 185 190 

Pro Glu Thr Leu Leu Leu Leu Lys 
195 200 



<210> 24 
<211> 198 
<212> PRT 

<213> Brassica napus 
<400> 24 

Met Gly Arg Arg Arg Val Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
1 5 10 15 

Arg Gin Val Thr Phe Cys Lys Arg Arg Asn Gly Leu Met Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser lie Leu Cys Gly Ser Ser Val Ala Leu Phe lie Val 
35 40 45 

Ser Ser Thr Gly Lys Leu Tyr Asn Ser Ser Ser Gly Asp Ser Met Ala 
50 55 60 



Lys He He Ser Arg Phe Lys He Gin Gin Ala Asp Asp Pro Glu Thr 
65 70 75 80 
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Leu Asp Leu Glu Asp Lys Thr Gin Asp Tyr Leu Ser His Lys Glu Leu 
85 90 95 

Leu Glu lie Val Gin Arg Lys lie Glu Glu Ala Lys Gly Asp Asn Val 
100 105 110 

Ser lie Glu Ser Leu lie Ser Met Glu Glu Gin Leu Lys Ser Ala Leu 
115 120 125 

Ser Val lie Arg Ala Arg Lys Thr Glu Leu Leu Met Glu Leu Val Lys 
130 135 140 

Asn Leu Gin Asp Lys Glu Lys Leu Leu Lys Glu Lys Asn Lys Val Leu 
145 150 155 160 

Ala Ser Glu Val Gly Lys Leu Lys Lys lie Leu Glu Thr Gly Asp Glu 
165 170 175 

Arg Ala Val Met Ser Pro Glu Asn Ser Ser Gly His Ser Pro Pro Glu 
180 185 190 

Thr Leu Pro Leu Leu Lys 
195 



25 
196 
PRT 

Brassica napus 
<400> 25 

Met Gly Arg Lys Lys Val Glu lie Lys Arg lie Glu Asn Lys Ser Ser 
15 10 15 

Arg Gin Val Thr Phe Ser Lys Arg Arg Asn Gly Leu lie Glu Lys Ala 
20 25 30 

Arg Gin Leu Ser He Leu Cys Glu Ser Ser He Ala Val Leu Val Val 
35 40 45 

Ser Gly Ser Gly Lys Leu Tyr Lys Ser Ala Ser Gly Asp Asn Met Ser 
50 55 60 

Lys He He Asp Arg Tyr Glu He His His Ala Asp Glu Leu Glu Ala 
65 70 75 80 



<210> 
<211> 
<212> 
<213> 



Leu Asp Leu Ala Glu Lys Thr Arg Asn Tyr Leu Pro Leu Lys Glu Leu 



* 
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85 90 95 

Leu Glu lie Val Gin Ser Lys Leu Glu Glu Ser Asn Val Asp Asn Ala 
100 105 110 

Ser Val Asp Thr Leu lie Ser Leu Glu Glu Gin Leu Glu Thr Ala Leu 
115 120 125 

Ser Val Thr Arg Ala Arg Lys Thr Glu Leu Met Met Gly Glu Val Lys 
130 135 140 

Ser Leu Gin Lys Thr Glu Asn Leu Leu Arg Glu Glu Asn Gin Thr Leu 
145 150 155 160 

Ala Ser Gin Val Gly Lys Lys Thr Phe Leu Val lie Glu Gly Asp Arg 
165 170 175 

Gly Met Ser Trp Glu Asn Gly Ser Gly Asn Lys Val Arg Glu Thr Leu 
180 185 190 

Pro Leu Leu Lys 
195 



<210> 26 
<211> 691 
<212> DNA 

<213> Brassica napus 
<400> 26 

ggatcctatg tgaggttata gatccacgtg catatcaaat ttctcaaatt cgttgccttc 60 
taacggctct tatatccctt ctccgtggac agaatcttca gtcaaaagct ctgagctatg 120 
gttcacacaa tgagttactt gaacttgtgg ataggttagt actacctgag acttttttcc 180 
ctctcctcct ttcattacaa aggtattagg gtttcttgtc aatctgtgca tatatatgca 240 
gcaagcttgt ggaatcaaat gtcggtggtg taagcgtgga caccctcgtt cagctggagg 300 
gtgtccttga aaatgccctc tctctaacta gagctaggaa ggtacgttga cttcatactg 3 60 
tcttctcatt tcttactttg tttgttgaaa cgattgttca cttatattta atttgttgca 420 
gacagaacta atgttgaagc ttgttgatag cctcaaagaa aaggttagat atatcatata 480 
tgattttata gcacttcaga tatcttctcg tgtttgaaag cctcaaatat ttatgtgttg 540 
tattaagttt ctctaagtgt gctttatgag ctcgcaatca aacttcttca taagtgcatc 600 
tggtctttca nggatgatta aaaatattgt tttggatacc agaatctgaa aatangntta 6 60 
aaaacttgca actgatgaac atgtccttca n 691 



<210> 27 
<211> 68 
<212> PRT 

<213> Brassica napus 
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<400> 27 

Asn Leu Gin Ser Lys Ala LeU Ser 
1 5 

Glu Leu Val Asp Ser Lys Leu Val 
20 

Val Asp Thr Leu Val Gin Leu Glu 

35 40 

Leu Thr Arg Ala Arg Lys Thr Glu 
50 55 



Tyr Gly Ser His Asn Glu Leu Leu 
10 15 

Glu Ser Asn Val Gly Gly Val Ser 
25 30 

Gly Val Leu Glu Asn Ala Leu 5er 
45 

Leu Met Leu Lys Leu Val Asp Ser 
60 



L eu Ly s Glu Ly s 
65 



